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In the previous chapter the fitting of the design at the scale of the landscape is 
discussed. This chapter addresses bridge design considerations at the scale of the object 
such as a bridge or a civil structure itself. This chapter was first published in the J.IASS 
Journal, June 1 2018. DOI: https://doi.org/10.20898/j.iass.2018.196.884. Published 
by the International Association for Shell and Spatial Structures (IASS) in print (ISSN 
1028-365X) and on line (ISSN 1996-9015). The layout and paragraph numbering has 
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FIGURE 3.12  First sketches for Berlin; introducing a double surface within a shell structure. Delft University of 
Technology, Joris Smits et al. (2017).
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𝑓𝑓𝑓𝑓(𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝜏𝜏𝜏𝜏) = 𝑓𝑓𝑓𝑓 � 𝜏𝜏𝜏𝜏𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧,𝑖𝑖𝑖𝑖𝜏𝜏𝜏𝜏𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚� =  𝑘𝑘𝑘𝑘1� 𝜏𝜏𝜏𝜏𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧,𝑖𝑖𝑖𝑖𝜏𝜏𝜏𝜏𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚� 







𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖 = 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈���� = 13�(𝑓𝑓𝑓𝑓(𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝜏𝜏𝜏𝜏) + 𝑓𝑓𝑓𝑓(𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝜎𝜎𝜎𝜎) + 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝛿𝛿𝛿𝛿) 
With: 
𝜏𝜏𝜏𝜏𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧,𝑖𝑖𝑖𝑖 = out-of-plane shear at each node 
𝜏𝜏𝜏𝜏𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 = out-of-plane shear capacity 
𝜎𝜎𝜎𝜎𝑣𝑣𝑣𝑣.𝑀𝑀𝑀𝑀𝑖𝑖𝑖𝑖𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀,𝑖𝑖𝑖𝑖 = in-plane stress at each node 
𝜎𝜎𝜎𝜎𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 = in-plane stress capacity 
𝛿𝛿𝛿𝛿𝑖𝑖𝑖𝑖 = deflection at each node 
𝛿𝛿𝛿𝛿𝑙𝑙𝑙𝑙𝑖𝑖𝑖𝑖𝑚𝑚𝑚𝑚 = deflection limit 
𝑘𝑘𝑘𝑘𝑖𝑖𝑖𝑖=1..3  = weighting factors 
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